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(54) Television receiver lor receiving both analog and digital broadcast programmes 



(57) Two syslcnri; ol an analog demodulating part 
and a digital demodulating part are arranged within a 
receiver. An AM-dcmoduialcd signal level of receiving 
radio wave of the two systems is detected by using an 
AM wave detector arranged in the analog demodulating 



part. In the signal level detection, the signal level of the 
broadcasting radio wave from an analog broadcasting 
station and a digital broadcasting station is precisely de- 
tected by switching a bias voltage of the AM wave de- 
tector. 
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Description 

BACKGROUND OF THE INVEfsmON 
1 . Field of the Invention 



part; wherein the antenna switching part performs an 
operation for selecting and switching the antennas when 
the antenna switching part detects a reduction in signal 
level of an AM-demodulated signal outputted from the 
analog demodulating part. 



[0001] The present invention relates to a television re- 
ceiver for both analog and digital broadcasts which is 
mounted to a vehicle such as an automobile, etc. and 
can receive both an analog television broadcast and a 
digital television broadcast. 

2. Description of the Related Art 

[0002] A known receiving system has been provided 
for selecting an antenna capable of receiving a signal 
by switching between a plurality of receiving antennas 
when the reception condition of a radio wave deterio- 
rates. Such a system is called a space diversity system, 
and is widely utilized conventionally in a broadcast re- 
ceiver. 

[0003] It is necessary to monitor which antenna is best 
in a receiving state at any time so as to execute such a 
diversity system. Namely, a radio frequency detecting 
circuit of the receiver is also switched and connected to 
an antenna other than the antenna presently receiving 
a signal at short time intervals. Receiving states of all 
the antennas must be thus monitored. 
[0004] These switching and connecting operations of 
the antennas must be performed so as not to have a 
negative influence on the presently received signal. 
[0005] In contrast to this, it is expected that a digital 
television broadcast for broadcasting digital video data 
will be in practical use in the near future, in addition to 
the present analog television broadcast. Accordingly, a 
television receiver capable of receiving both analog and 
digital broadcasts Is required. 

OBJECT AND SUMMARY OF THE INVENTION 

[0006] The diversity function as mentioned above is 
also desired in such a television receiver for receiving 
both analog and digital broadcasts. 
[0007] Therefore, an object of the present invention is 
to provide a television receiver for both analog and dig- 
ital broadcasts having the diversity function. 
[0008] The invention provides a television receiver for 
both analog and digital broadcasts, comprising a plural- 
ity of antennas: a digital demodulating part for selecting 
one digital television broadcasting radio wave, and de- 
modulating the selected broadcasting radio wave; an 
analog demodulating part for selecting one AM-modu- 
lated analog television broadcasting radio wave, and 
AM-demoduiating the selected broadcasting radio 
wave; and an antenna switching part for selecting at 
least onebf the antennas, and relaying the broadcasting 
radio wave received by the selected antenna to the dig- 
ital demodulating part and the analog demodulating 



BRIEF EXPLANATION OF THE DRAWINGS 

[0009] Rg. 1 is a block diagram showing the construc- 
10 tion of a television receiver for both analog and digital 
broadcasts in an embodiment of the present invention. 
[0010] Fig. 2 is a time chart showing the waveforms 
of input and output signals of an AM wave detecting cir- 
cuit 16 in the receiver of Fig. 1 . 
15 [0011] Fig. 3 is a time chart showing a guard interval 
in an ISDB-T signal, and the operation of an antenna 
switching circuit in the receiver of Fig. 1 . 
[0012] Fig. 4 Is a block diagram showing theconstruc- 
tion of a television receiver for both anak>g and digital 
20 broadcasts having two sets of each of the antenna 
switching circuit, a radio frequency signal circuit and a 
tuning-frequency control circuit in a second embodiment 
of the invention. 

25 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0013] Fig. 1 is a block diagram showing the construc- 
tion of a television receiver capable of receiving both 
30 ISDB-T (integrated digital broadcast) and an analog tel- 
evision broadcast in an embodiment of the present in- 
vention. 

[0014] In Fig. 1 , receiving antennas 10a and 10b are 
compact antennas such as a rod antenna, a plane an- 

35 tenna, etc., and receive radio waves from a broadcast- 
ing station. The plural antennas are arranged to perform 
space diversity utilizing a difference in receiving char- 
acteristics due to a differerK:e in antenna position. 
Namely, if spatial arrangements of the receiving anten- 

^0 nas are different from each other, radio wave propaga- 
tion of a mult^ath wave, fading, etc. are different even 
when the radio waves are transmitted from the same 
broadcasting station. Therefore, phases and frequency 
spectrums of the radio waves received by each antenna 

45 are different from each other. In the space diversity, an 
antenna providing the best reception is selected from 
the plural antennas. In consideration of principle of the 
space diversity, the number of antennas is not limited to 
two as shown in Fig.1 . Two or more antennas can also 

50 be used. 

[0015] An antenna switching circuit 11 selects one of 
the plural receh/ing antennas on the basis of a switching 
signal from a antenna switching controller 22. For ex- 
ample, the antenna switching circuit 11 is a high fre- 
55 quency change-over switch using a FET, and normally 
selects an antenna providing the best reception. The 
construction of an input part of the antenna switching 
circuit 11 is designed in accordance with the number of 
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antennas. 

f0016] A radio frequency signal circuit 12 is a circuit 
for performing processing such as amplification, etc. 
with respect to a received radio wave inputted via the 
antenna switching circuit 1 1 . The radio frequency signal 
circuit 12 corresponds to a so-called front-end circuit of 
the receiver. 

[0017] A tuning-frequency control circuit 1 4 is a circuit 
fortuning and selecting a radio wave of a predetenmined 
desirable broadcasting station from received radio 
waves in accordance with station selecting instructions 
from a system controller 21 . The radio wave selected by 
this circuit 14 is converted to an intemnediate frequency 
signal suitable for wave detecting processing at a sub- 
sequent stage. 

[0018] Buffer amplifiers 13a and 13b are arranged to 
distribute an output from the tuning-frequency control 
circuit 14 to an analog demodulating section and a dig- 
ital demodulating section at subsequent stages. 
[0019] SAW filters 15a and 15b are surface acoustic 
wave band-pass filters for removing a spurious signal 
from a receiving signal having a frequency converted to 
a predetennined desirable intermediate frequency. 
[0020] An AM wave detecting circuit 1 6 is a circuit for 
detecting a video signal carrier wave of the analog tel- 
evision broadcast converted to a video intermediate fre- 
quency, and extracting a video signal. An envelope of 
the video signal and a predetennined direct current bias 
voltage are superposed and included in an output signal 
of the AM wave detecting circuit 16. 
[0021] A bias voltage control circuit 1 7 is a circuit for 
superposing an arbitrary direct current bias voltage on 
the wave detecting output from the AM wave detecting 
circuit 1 6. A value of such a bias voltage is controlled by 
the system controller 21 . 

[0022] A video signal demodulating circuit 1 8 extracts 
various kinds of signals such as a luminance component 
signal, a synchronizing signal, and a color burst signal, 
included in the video signal from the AM wave detecting 
circuit 1 6. The video signal demodulating circuit 1 8 then 
demodulates the received video signal. The video signal 
demodulating circuit 1 8 also detects a vertical synchro- 
nizing signal showing a vertical retrace line interval of 
the video signal. The video signal demodulating circuit 
1 8 transmits detection timing of this vertical synchroniz- 
ing signal to the antenna switching controller 22. 
[0023] A signal level measuring circuit 19 measures 
a signal level of the output signal from the AM wave de- 
tecting circuit 16, and transmits a value of this signal 
level to the system controller 21 and the antenna switch- 
ing controller 22. 

[0024] A receiving signal analyzing circuit 20 analyz- 
es a frequency spectrum of an output signal of the SAW 
filter 15a. The receiving signal analyzing circuit 20 then 
judges whether a broadcasting radio wave selected by 
the tuning-frequency control circuit 14 is transmitted 
from an analog station or an ISDB-T station. The receiv- 
ing signal analyzing circuit 20 transmits results of this 



judgment to the system controller 21 . The receiving sig- 
nal analyzing circuit 20 is an-anged to discriminate an 
attribute of the tuned and selected broadcasting wave 
to provide a broadcast in the same frequency band in 
5 the analog station and the ISDB-T station. 

[0025] In this embodiment, the circuit elements as dis- 
cussed above constitute the so-called analog demodu- 
lating section. 

[0026] In contrast to this, a digital demodulating-de- 
10 coding circuit 23 is a circuit for performing OFDM (Or- 
thogonal Frequency Division Multiplex) denhodulation of 
the broadcasting radio wave from the ISDB-T station, 
and then decoding received data. This digital demodu- 
lating-decoding circuit 23 detects a guard interval show- 
15 ing the delimitation of a data symbol series included in 
a digital signal from the ISDB-T broadcasting station. 
The digital demodulating-decoding circuit 23 then trans- 
mits detection timing of this guard interval to the antenna 
switching controller 22. 
20 [0027] In this embodinr>ent, the buffer amplifier 13b, 
the SAW fitter 15b and the digital demodulating-decod- 
ing circuit 23 discussed above constitute the. so-called 
digital demodulating section. 

[0028] The antenna switching controller 22 receives 
^5 vertical synchronization timing, guard interval detection 
timing and a receiving signal level from the video signal 
demodulating circuit 18, the digital demodulating-de- 
coding circuit 23 and the signal level measuring circuit 
19. The antenna switching controller 22 then transmits 
30 a switching signal for selecting one of the antennas 1 0a 
and 10b by the antenna switching circuit 11 to the an- 
tenna switching circuit 11 . 

[0029] The system controller 21 is mainly constructed 
by a microcomputer, and generalizes and controls an 

35 operation of the entire receiver. This system controller 
21 includes a memory such as a ROM (Read Only Mem- 
ory), a RAM (Random Access Memory), etc. Various 
kinds of programs for controlling the operation of this 
receiver are stored to the ROM. Various kinds of 

"^o processing results In an executing process of these pro- 
grams are temporarily stored to the RAM. 
[0030] First, diversity in a digital television broadcast 
receiving mode will be explained in accordance with Fig. 
1, 

45 [0031] A broadcasting radio wave from the ISDB-T 
broadcasting station is inputted from the antenna 10a 
or 10b selertod by the antenna switching circuit 11 to 
the tuning-frequency control circuit 14 via the radio fre- 
quency signal circuit 12. The broadcasting radio wave 

so to be desirably received is selected by the tuning-fre- 
quency control circuit 14, and is then transmitted to both 
sections of the analog demodulating section and the dig- 
ital demodulating section via the buffer amplifiers 13a, 
13b. In the digital demodulating section, this broadcast- 

55 ing radio wave is demodulated and decoded by the dig- 
ital demodulating-decoding circuit 23. Decoded digital 
data are outputted to various kinds of unillustrated out- 
put processing circuits of a video, an audio, etc. 



3 



5 



EP 1 162 836 A2 



6 



[0032] In contrast to this, in the analog demodulating 
section, the broadcasting radio wave is transnnitled to 
the AM wave detecting circuit 1 6 via the SAW filter 15a. 
Namely, a carrier wave of the broadcasting radio wave 
of the ISDB-T broadcasting station processed at present 
by the digital demodulating section is transmitted to the 
AM wave detecting circuit 16. The AM wave detecting 
circuit 1 6 extracts an envelope of such a carrier wave 
by a wave detecting method of linear detection, or syn- 
chronous detection, etc. The AM wave detecting circuit 
1 6 then transmits this envelope to the signal level meas- 
uring circuit 1 9 as a wave detecting output of the receiv- 
ing signal. The value of a direct current bias voltage su- 
perposed on this wave detecting output Is controlled 
such that this value becomes a predetermined value by 
the bias voltage control circuit 1 7. The system controller 
21 determines this prodoiormined value on the basis of 
judging results of the receiving signal analyzing circuit 
20. Namely, the system controller 21 determines this 
predetermined value by judging whether the presently 
received broadcasting station signal is the analog tele- 
vision station or the iSOD-T station. 
[0033] When the Ccinicr wf^vc of the ISDB-T broad- 
^cast is detected, a w.'ivc octcciing output as shown in 
Fig, 2(a) is obtained Namely a direct current bias volt- 
age Vbq(V) as a rciaiiveiy high bias voltage is super- 
posed on the wave detecting output of the AM wave de- 
tecting circuit 1 6. This is because the AM wave detecting 
circuit 16 detects an OrOM-mooulated carrier wave of 
the ISDB-T broadcast by a method similar to that of the 
conventional analog television broadcast. A video car- 
rier wave of the analog television broadcast is generally 
negatively modulated (in an amplitude modulating sys- 
tem tor maximizing an amplitude of the carrier wave in 
the vicinity of the zero level of a modulated wave). In 
contrast to this, in the case of the ISTB-T broadcast, the 
amplitude of the carrier wave is constant. The carrier 
wave is detected by comparing zero level and peak level 
of a modulated wave. Accordingly it is necessary to set 
the bias voltage as shown in Fig. 2(a) to reliably detect 
the carrier wave from high frequency noise. Namely, ft 
is necessary to set the bias voltage V3q(V) to be as high 
as possible within the range of a power voltage Vee(V), 
and enlarge a dynamic range in a negative direction of 
the wave detecting output. 

[0034] The receiving signal analyzing circuit 20 re- 
ceiving an output of the SAW filler 15a judges whether 
the receiving signal is transmitted from the analog tele- 
vision station or the ISDB-T station. The receiving signal 
analyzing circuit 20 then checks a frequency spectrum 
of the receiving signal. With respect to the signal from 
the analog television station, a peak of the frequency 
spectrum exists in a frequency component of the video 
carrier wave, a sub-carrier wave for a color signal, etc. 
Further, a higher harmonic wave component appears at 
frequency intervals of a horizontal synchronizing signal 
and a vertical synchronizing signal. Therefore, no fre- 
quency spectrum of the receiving signal is flat. In com- 



parison with this, the signal from the ISDB-T station Is 
OFDM-modulated by using many orthogonal can-ier 
waves close to each other in frequency. Therefore, this 
frequency spectrum becomes flat in an entire band. Ac- 

5 cordingly, the receiving signal analyzing circuit 20 com- 
pares signal levels at plural frequency points within the 
receiving frequency band. Thus, it is possible to judge 
whether the receiving signal is transmitted from the an- 
alog television station or the ISDB-T statbn. 

10 [0035] The receiving signal analyzing circuit 20 is not 
necessarily required in the constructk>n of the present 
receiver. For example, there is a case in whk:h the an- 
alog or digital attribute of a receivable broadcasting sta- 
tion is known in advance in accordance with an area. In 

15 this embodiment, such a known attribute with respect to 
the broadcasting station can be preset to an unillustrat- 
ed memory within the system controller 21 . Then, the 
system controller 21 may also Judge the attrbute of the 
receiving station by retrieving and referring to such a 

^0 memory. 

[0036] The bias voltage control circuit 1 7 switches the 
bias voltage value superposed on the wave detecting 
output of the AM wave detecting circuit 1 6 on the basis 
of instructions from the system controller^l . For exam- 

2S pie, the bias voltage control circuit 17 decodes an in- 
struction code from the system controller 21 as this 
switching method. The bias voltage control circuit 1 7 se- 
lects a Zener diode corresponding to the value of a bias 
voltage based on this instruction. The bias voltage con- 

30 trol circuit 1 7 may then also insert the selected Zener 
diode between the ground of the AM wave detecting cir- 
cuit 1 6 and the power source ground by using an analog 
switch of a FET, a transistor, etc. 
[0037] The signal level measuring circuit 19 meas- 

35 ures a level of the wave detecting signal transmitted 
from the AM wave detecting circuit. The signal level 
measuring circuit 1 9 then converts this measured value 
to a digital value, and transmits the digital value to the 
system controller 21 and the antenna switchingcontrol- 

40 ler 22. 

[0038] The system controller 21 and the antenna 
switching controller 22 can know the receiving signal 
level of a radio wave of the presently received ISOB-T 
broadcast by such an operation. Namely, the system 

45 controller 21 and the antenna switching circuit 22'Can 
know the receiving signal level at any time independent- 
ly of demodulating and decoding processings in the dig- 
ital demodulating-decoding circuit 23 without preventing 
these processings. 

50 [0039] When the receiving signal level of the radio 
wave of the ISDB-T broadcast becomes lower than a 
predetermined threshold value, the antenna switching 
controller 22 judges that it is necessary to execute di- 
versity by switching the receiving antennas. 

55 [0040] In contrast to this, the digital demodulating-de- 
coding circuit 23 detects a guard interval included in the 
broadcasting wave in parallel with the demodulating and 
decoding operations of the ISDB-T broadcasting wave. 
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The digital demodulating-decoding circuit 23 then trans- 
mits detection timing of the guard interval to the antenna 
switching circuit 22. 

[0041] As shown In Fig. 3(a], the guard inten/at Is one 
portion of a data series (hereinafter called an effective 
symbol series) digitally modulated. Namely, the guard 
interval is a portion in which a symbol series having a 
length from 1 /4 to 1 /32 from the last of one effective sym- 
bol series is copied and is added to the head of the ef- 
fective symbol series. The delay interference between 
effective symbols due to a reflected wave such as a mul- 
tipath wave, etc. can be prevented by forming such a 
portion. Thus, it is possible to prevent a phenomenon 
including a ghost from being a major obstacle in the tel- 
evision broadcasting radio wave. 
[0042] In the receiver, transmitted data can be repro- 
duced If only a portion of the effective symbol series re- 
moving the guard interval is demodulated. Namely, no 
signal of the guard interval is required. Accordingly, the 
guard interval portion has no influence on the demodu- 
lation of data in the receiver even when the receiving 
signal fades and disappears. 

[0043] Therefore, the antenna switching controller 22 
perfomns processing as shown in Fig. 3(b). Namely, 
when the signal level of the broadcasting radio wave of 
the ISDB-T station during the signal reception is re- 
duced, the antenna switching controller 22 judges that 
diversity using antenna switching is required. After this 
judgment, the antenna switching controller 22 outputs 
an antenna switching signal to the antenna switching cir- 
cuit 11 in synchronization with detection timing of the 
guard Interval transmitted from the digital demodulatlng- 
decoding circuit 23, i.e., only during a receiving period 
of the guard interval. This situation is shown in Fig. 3(c). 
The antenna switching circuit 11 switches connection of 
the antenna 1 0 and the radio frequency signal circuit 1 2 
on the ba^is of the antenna switching signal. In this case, 
the connection Is switched from the antenna 10a dete- 
riorated in a receiving situation to the other antenna 10b. 
[0044] Thus, in this embodiment, diversity similar to 
that in the receiving case of the analog television broad- 
cast can be performed without fading and loss of the 
receiving data even when a signal of the ISDB-T broad- 
cast is received. 

[0045] Next, a diversity operation in an analog televi- 
sion broadcast receiving mode will be explained In this 
embodiment. 

[0046] A radio wave from the analog television station 
is received by the antenna 1 0a or 1 0b. Thereafter, a re- 
ceiving signal Is transmitted to the analog demodulating 
section through the antenna switching circuit 1 1 , the ra- 
dio frequency signal circuit 12, the tuning-frequency 
control circuit 14 and the buffer amplifier 13a. Fig. 2(b) 
shows a case in which the broadcasting radio wave from 
the analog television station is processed in the analog 
demodulating section. In this case, the value of a direct 
current bias voltage superposed on a wave detecting 
output of the AM wave detecting circuit 1 6 Is set to Vq^ 



(V) as a relatively low bias voltage. When a video carrier 
wave of the analog television broadcasting radio wave 
is detected, It is necessary to faithfully reproduce a high 
level portion of a negatively modulated video signal 

5 shown in Fig. 2(b) (i.e., a strong white level portion of a 
luminance component) within the range of a power vott- 
^9® Vcc(VO- In contrast to this, a signal portion at a level 
equal to or lower than a pedestal level of Fig. 2(b) is 
constructed by only a synchronizing signal. Therefore, 

10 no problem is caused even when the signal portion at 
the level lower than the synchronizing signal level is 
clamped at a level of 0(V). Therefore, when the analog 
television video carrier wave is detected, the value of 
the direct current bias voltage superposed on the wave 

^5 detecting output is determined as Vba(V). This Vba(V) 
is lower than Vbq(V) as a bias voltage at a receiving time 
of the digital station. Thus, It is possible to secure a wide 
dynamic range between the power voltage V^(V) and 
the bias voltage Vb;^(V). Accordingly, a received analog 

20 video signal can be faithfully reproduced. 

[0047] The video signal demodulating circuit liB de- 
tects a vertical synchronizing signal included in the vid- 
eo signal. The video signal demodulating circuit 18 
transmits detection timing of the vertical synchronizing 

25 signal to the antenna switching controller 22. The an- 
tenna switching controller 22 detects the signallevel of 
the analog station broadcasting radio wave presently re- 
ceived throijgh the AM wave detecting circuit 1 6 and the 
signal level measuring circuit 19. When this signal level 

30 is reduced, the antenna switching controller 22 outputs 
the antenna switching signal to the antenna switching 
circuit 11 in synchronization with the detection timing of 
the vertical synchronizing signal. Thus, the antenna 
switching circuit 11 can switch the antennas within the 

35 vertical retrace line interval as an untransmitting period 
of the luminance component of the video signal. 
[0048] The diversity operation In the digital broadcast 
receiving mode and the analog broadcast receiving 
mode in this embodiment is perfomried as discussed 

^0 above. 

[0049] A second embodiment of the invention is 
shown in the block diagram of Fig. 4. In this embodi- 
ment, two sets each of antenna switching circuits 11a, 
11b, radio frequency signal circuits 12a, 12b andtuning- 

45 frequency control circuits 14a, 14b are arranged. A an- 
tenna switching controller 22 can separately and Inde- 
pendently control an operation of each antenna switch- 
ing circuit. A system controller 21 can give different sta- 
tion selecting Instructions for each of the tuntng-frequen- 

50 cy control circuits. 

[0050] An operation of the receiver in the second em- 
bodiment will next be explained. 

[0051 ] In Fig. 4, a digital demodulating section selects 
an ISOB-T broadcasting radio wave from one digital 
55 broadcasting station by using the tuning-frequency con- 
trol circuit 1 4b, and performs receiving processing. The 
system controller 21 simultaneously outputs tuning se- 
lecting Instructions with respect to a broadcasting sta- 
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tion except for the one digital broadcasting station to the 
tuning-frequency control circuit 14a of the analog de- 
modulating section. Thus, a broadcasting radio wave 
from the broadcasting station except for the digital 
broadcasting station is inputted to the analog demodu* 
lating section. The system controller 21 can detect a re- 
ceiving level of the radio wave from this broadcasting 
station through the AM wave detecting circuit 1 6 and the 
signal level measuring circuit 1 9. Thus, the system con- 
troller 21 can judge whether the broadcasting radio 
wave from this broadcasting station can be received or 
not. Further, the system controller 21 can also judge an 
attribute as to whether this broadcasting station is the 
analog station or the ISDB-T station by utilizing the re- 
ceiving signal analyzing circuit 20, As explained above, 
the system controller 21 can set an output bias voltage 
of the AM wave detecting circuit 1 6 to be different In ac- 
cordance with a difference In attribute of this broadcast- 
ing station. 

[0052] In the second embodiment, the following meth- 
ods are considered as a method for detecting a signal 
receiving situation with respect to plural other broad- 
casting stations except for the digital broadcasting sta- 
tion performing signal receiving processing as men- 
tioned above. For example, it is possible to execute var- 
ious kinds of detecting methods such as a method for 
scanning all broadcasting stations within a receiving 
band of the receiver, and a method for scanning only 
broadcasting stations preset to the receiver, etc. 
[0053] There are the following advantages to detect- 
ing such a signal receiving situation of the other broad- 
casting stations. Namely, the system controller 21 can 
determine existence of other receivable broadcasting 
stations and attributes of these other broadcasting sta- 
tions at anytime irrespective of the analog broadcasting 
station or the ISDB-T broadcasting station while the sys- 
tem controller 21 receives a radio wave from one ISDB- 
T broadcasting station. Accordingly, when the system 
controller 21 temiinates the signal reception of the IS- 
DB-T broadcasting station receiving a signal at present 
and selects another broadcasting station, the system 
controller 21 can rapidly make the selection. Further, 
when the signal receiving situation of the ISDB-T broad- 
casting station presently receiving a signal is deteriorat- 
ed and switching of the receiving station is required, the 
system controller 21 can also rapidly select another 
broadcasting station. 

[0054] In accordance with the embodiment shown in 
Fig. 4, the system controller 21 can separately and in- 
dependently switch, and control operations of the two 
antennas 11a and 11b. Therefore, while one antenna 
and the digital demodulating section are connected to 
each other, the other of the plural antennas can be freely 
switched and connected to the analog demodulating 
section. Namely, receiving characteristics of each an- 
tenna can be measured by using the analog demodu- 
lating section at any time without interrupting the signal 
reception from the ISDB-T broadcasting station receiv- 



ing a signal. Thus , it is possible to further improve the 
effects of a diversity function using the antenna switch- 
ing. 

[0055] In the embodiment of the invention . power sup- 

5 ply of the digital demodulating section may be stopped 
to reduce power consumption of the receiver at a receiv- 
ing time of the analog broadcast. Further, thepowersup- 
ply may be similarty stopped in the analog demodulating 
section except for its one portion (the receiving signal 

10 judging circuit, the AM wave detecting circuit, etc.) at a 
receiving time of the ISDB-T broadcast. 
[0056] The digital broadcast in the embodiment of the 
invention is not limited to the ISDB-T broadcast, but a 
digital broadcast able to detect the signal level of a 

IS broadcasting wave by the AM wave detecting circuit of 
the analog demodulating section may be also used. 
[0057] As explained above in detail, In accordance 
with the invention, similar to the conventional analog tel- 
evision receiver, it is possible to perform diversity using 

20 switching of the receiving antennas at the receiving time 
of the digital television broadcast. Further, fading and 
loss of receiving data does not occur caused even when 
such diversity is performed. Further, it is possible to de- 
tect a signal receiving situation of another broadcasting 

^5 station except for a receiving-regenerating broadcasting 
station while a signal of the digital television broadcast 
is received and regenerated. 

[0058] It is understood that the foregoing description 
and accompanying drawings set forth the preferred em- 

30 bodiments of the invention at the present time. Various 
modifications, additions and altemative designs will, of 
course, become apparent to those skilled in the art in 
light of the foregoing teachings without departing from 
the spirit and scope of the disclosed invention. Thus, it 

35 should be appreciated that the invention is not limited to 
the disclosed embodiments but may be practiced within 
the full scope of the appended claims. 



40 Claims 

1. A television receiver for both analog and digital 
broadcasts, comprising: 

45 a plurality of antennas; 

a digital demodulating part for selecting one 
digital tPtovision broadcasting radio wave, and 
demodulating the selected broadcasting radio 
wave; 

so an analog demodulating part for selecting one 

AM-modulated analog television broadcasting 
radio wave, and AM-demodulatIng the selected 
broadcasting radio wave; and 
an antenna switching part for selecting at least 

55 one of said antennas, and relaying the broad- 

casting radio wave received by the selected an- 
tenna to said digital demodulating part and said 
analog demodulating part; 
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wherein said antenna switching part perfonns 
an operation for selecting and switching the anten- 
nas when the antenna switching part detects a re- 
duction in signal level of an AM-demodulated signal 
outputted from said analog demodulating part. s 

2. A television receiver for both analog and digital 
broadcasts according to claim 1 , wherein said ana- 
log demodulating part has an attribute judging part 
able to judge an attribute as to whether the received io 
broadcasting radio wave is transmitted from an an- 
alog broadcasting station or a digital broadcasting 
station, and said analog demodulating part switch- 
es a value of a DC bias voltage superposed on said 
AM-demodulated signal to a different value in each is 
of a digital television broadcast receiving mode and 

an analog television broadcast receiving mode 
based on Judging results of said attribute Judging 
part. 

20 

3. A television receiver for both analog and digital 
broadcasts according to claim 2, wherein, said dig- 
ital demodulating part selects and receives one dig- 
ital television broadcasting radio wave, and said an- 
alog demodutatlhg part selects and receives a 
broadcasting radio wave other than said one digital 
television broadcasting radio wave, and the receiv- 
er has an other station retrieving part for retrieving 
one of a receivable analog and digital broadcasting 
radio wave in said broadcasting radio wave other 30 
than said one digital television broadcasting radio 
wave by judging the receiving level of the AM-de- 
modulated signal from isaid analog demodulating 
part. 

35 

4. A television receiver for both analog and digital 
broadcasts according to claim 2, wherein, said dig- 
ital demodulating part selects and receives one dig- 
ital television broadcasting radio wave, and said an- 
alog demodulating part selects and receives a 
broadcasting radio wave other than said one digital 
television broadcasting radio wave, and the at- 
tribute of the broadcasting radio wave other than 
said one digital television broadcasting radio wave 
can be discriminated based on judging results of 
said attribute Judging part at this time. 

5. A television receiver for both analog and digital 
broadcasts according to claim 3 or 4, wherein said 
antenna switching part has plural change-over so 
switches, and can simultaneously connect the dif- 
ferent antennas to each of said digital demodulating 
part and said analog demodulating part. 

6. A broadcasting radio wave receiver comprising: ss 

a plurality of antennas; 

plural receiving parts for receiving broadcast- 



ing radio waves of different broadcasting sys- 
tems; 

an antenna switching part for selecting at least 
one of said antennas, and relaying the broad- 
casting radio waves received by the selected 
antenna to said receiving parts; and 
a receiving state recognizing part for recogniz- 
ing a receiving state of said broadcasting radio 
waves in reception of the broadcasting radio 
waves through a single one of said plural re- 
ceiving parts by means of at least one receiving 
part other than said single one of the receiving 
parts; 

wherein said antenna switching part switches 
the antennas based on recognizing results of said 
receiving state recognizing part. 
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